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t Lxmi^i^^^w^^^mw[y-+rmTitmm6 3 o~6 9 0 m^cDmrn^^m^ 

i^^o C:;h,(i. fA^3ltCD=i >/\'^ Kt^-t (Compact Disc : L^LT. CDht^o) 
u -r 4x $r iZi*- 3 <h li^igT: ^ § o 

c D - R (D^ - ■km^^ob.t:r:Lit>[z{tm^^mw\^ -'^'ni't^'ii'^iit^^ ^ 

S o 

^CT. ^6 omm^^m^m^^^mmm^^ a-zc-io(i 999^ 

) (3^^^,^r(i. |5l-(7)G a a s atS±(3. 6 5 0 n m^(D#fe4^^«s:U -H^-^it 
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((AlxGa,-x),I,-,P (HL. O^x^l. O^y^l) . \iJ<T . -^(3 A 
1 G a I P^IBttri.) J:<Ofd:^mmWlzJ:K>m!^^ti. ^n^i^^^* b -+f4iit 
It. A 1 . G aRUA s ^^/^K^^-Ti) 3 tcjIb^ ( A 1 ^G a .-zA s (fi 0 
^ z ^ 1 ) . lUT. ^(3 A 1 G a A s iilBtt-T^) cfc ^ffl/lf*:!:: J: *)mf5^^ 

b - +f ^it /5£ ^ n T L ^ ^ S^S ± 13 . m 2 CD >5t±il ^ # t: ^Ife CD 4^ ^f^H 
e^-S^2(Dffl/i^*:^;5£ft^-fr^fts f^||2(Z>|i/l1*$:/\°^-->y Urm 2CD 

m2(DfIt^(3#^¥#^b--tf^it/D<mi5S^tir^i)^ / U V'V <:7 5ycDf3t5|5CD4i 

m 5 (I^F^ck a (3. ni2G a A s 1 0 1 (D±lZ. n^G a A s M ^ '0 tj:^ 
n*'v 7 yji 1 0 2 *<ff^/^£^tlrl^i)o 

/\*>)/ :? 1 0 2 (D±(Cfclt§m 1 (DmWZlt. nMA 1 G a A s^ct K>t^^ 
mcDniy^^'yh'SI 03A. GaAsiictO^^MI cD>gt4ii 1 0 4 ASt/ 
pikAl GaAsHof^J^i^micDpiy^^'V h'ill 05A(3ct O^/^fe^n^ll 

n->i/7z;i 1 0 2cD±(3fclti)m2(7)^t^(C(i. nikAlGalnPJict'QTi 
i)^2cDniy^^'yKii106A. GaInP;ict0^i.||2 (DiS-ttil -1 0 7 A 
;Rr/piyAl Gal nP/ict'9^5m2cDpM^^'V Kill OSAIlJ; "^^fiS^ 
tl-i>m2CD|»ii«s:/)<ff^^^tlTfcO > f^m2CDffijl^*:(3J; i^^^^^^^^^b-tf^ 

ni^G a A s StS 1 0 1 CDT®(3(i. ±tjicDS|c5ii ^ 5 TSPffi^l 1 0 9 mti^ 
^ 1 CDpSi-i? ^ >y Kii 1 0 5 AcD±i::(im 1 CD±gPl:^ 1 1 0 m^fSL^ti 
. ^2cDpiy^^'v K/i 1 0 8 AcD±i::(i^2cD±^S@ 1 1 1 *<ff$^^tiru 
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o 

me ( a ) {Zfr^-tJ:^lZ. nmOaA s StS 1 0 1 (D±(3. ni2G a A 
sgJ:i9^i)A''v^z/11 02 ^fi3c:^^-y:/ift> I^a'.v ^ y'/i 1 0 2(Z)±I3. n 
i2AlGaAsii103. GaAs/flO 4;^Ufpiy A 1 G a A s if 1 0 5 ^IH 
;^i5£:S^-|±r. Ill (D«M^^ff^^^i)o 

1116 (b) (37F-rJ:a(c. ^ 1 CDfIii^*:^:L.y5^>>?'(3cl: i^p/f^ff^^:^!; 
M'^ - - Ur. M'^v 7 rJl 1 0 2 ±(7)m 1 (DmWz^ nMAl GaAsiil 
03J;i9;ii.^1(7)nS^^^'yK/i1 03A. GaAs/ll 04J; 1 0) 

y^^m 1 04A;^O'pmAlGaAsjl1 04J;0 4^-S)||1(Dpi!i^^'vKii1 

0 5 A^mi7!^-t^o dtKlct . |g 1 CD«lii*:cfc 0 5?Rfe4^^f* U - +f 

7 T'ii 1 0 2 c7)±(Z±®lZMoTs nmA 1 G a I n P /i 1 0 6 . G a I n PH 

1 0 IRXfpmA 1 G a I n P® 1 0 8 . ^ 2 (Dffl/f^^JfJjS 

[2)6 (d) ^2(DfI/if*^x«y5^>>7-|3ck Op/f^ff$=l:*tl3 

/\°^-- >'5^LT. A-'yT'z/ll 0 2 ±CD|| 2 ro^t^l::. nSAlGalnPS 
1 06ct'9?5:^m2roniy^^')/Kii1 06A. GalnP/ll 07.fct9?5:^ll 
2(75>St±jl 1 0 7 A;5ttJ«pi2A 1 GaInP«1 08ctO?5:^^2(Dpi2^^'y 
Kiil 0 8 A^ffJ/5g1-?.o ZtllC^O. m2(Dmmi^J:'0ti::h^^^^mWl'--^' 

nMG a A s 1 0 1 (DTSICT^PS^ 1 0 9 ^m^L. m^(Dpm 

'v Kii 1 0 5 A(D±iz'm 1 (D±^mm 1 1 0 ^mmL. ^2(Dp§y^^ >> k 
m^ 0 8 A(D±lz'm2(D±^mm^ i i ^rffi/s^i)^^ la 5(C7Ft-'c^3i5(D¥^i* 
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Tm^ 0 2(D±lZ^ nMAlGalnPSI 06. GalnP^I 0 IRUpm 
AlGalnP/il 08 ^lli;^/5ig:^ ^ i±r . U -+f ^it^ff^fiSr i. o 

Tli. ST/iCO niy A 1 G a A s/1 1 0 3 IZM LTyi- - - JL ^ ^'ntj: o 

tT^MaA^-et/c x(i/N'<v 7' T'/i 1 0 2 (3?LA<r^t^/c'5 ur. /x'-y^z/i 1 o 

2 CDaSA^^i^ — (3^ o r U ^ 3 o 

mMt^^^ — \Zts:'oX\.^^>'^-j-P7m 1 0 2a)±(3. nikAlGalnPill 
06. GalnP/ll 0 1 :^Xfpm^^ GalnP^I 08 ^m)'^^.^^ ^ ii 

Li 1 0 2^Si±l^-y:. ^(Df^. /\*'v:7 7^1 0 2c7)±(3#fe4^^i*:U -+f«ith^ 
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::<h*<T:#5o z(Drzib. m ^ (DmmmzM-t^:r-j^>crjim\z^i^rit^ 
stscx)^ 2 (Z)^t^f3 . m 2 (Dy^^m^^t:m^(Dmmwm e» ^m 2 ©n/i^: 

i^i:mmiZi¥±LXs 'fb^#)¥^^*StS(7)m2(7)^M/D<:n.i/^>>7-(3ct 
§ It i) »^ ^ .J: "9 5i^l3P;^±-r i. 3 h *<Tr ^ i) o 

■t -5 2 cDfflii^* ^ -tt i) xe h cdpb^ . X «v 5^ > ^'mmmcDm 2 (d 

;i® J: 313^5^. m2cD>Stt;i^#t:1SifecD¥#i*ii/)^'=>?5:^m2(7)«/if*: 
x^^lg 1 (Z)ffl/i^*^/7£:l^-ti:^xei:(7DPB^I3. x«y^>y$iJ(ai/i(Z)±(3^®(; 
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^%B^iz9h^^mi^[y--^M^(Dm^^:^mt><jL-j^>^'mMm(D±izj'\^'j y t 

]6^<b^^f^!)¥#1*/icl; "9 ^ "9 . T'illiG a A silJ: 0 ^ i> 3 h LUo 

Tr. 7'^CD^2a)^t^(3i^<£-r^SP^$:5ill(;P^^-ri.C:^^<T:t?)o 

;i(7)j:a(3^i)^. m 1 (DmmmzMT^T.-j^><f%JL-^^>^'mmmx'i^ 

Al.Ga.-zAs (mU. O^z^l) ^ "9 ^^i*Jl ^: 3 h 

dcDct 5(3.1- i>h. ^ 1 (DmmmzM-t^Ji-^^>c'^Ji-^^><7'm'mm-T:m 
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IzGa.-zAs ({lU. O^z^MctO^O.mi (Dmmmts (A 1 xG a .- 

x),i,.,p (fib. o^x^K o^y^i) J: ^ t^^ ^mwm^^tj z ttm^ 
/■^^fi^-ttfef^s m^mL(D'^mwm^m^R^:^-j ^ > ^^[zj^ ^ - - I. ^ 

ZtllCctoT. m2(D4^^^*:U'-+fMit(7)1$t4$:fS]±^^i,Zh*<-e 
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hCDPe^lZM-'y 37 z M ^Oi^ T t> i, J^^IZ (i . X 'V 5^ > ^/^Ij^jfli P ^^t:III- V 

]5^{b^!^4^#^*ect 0^0 . z/iliG a A s/iJ; 0 * Ll^o 

z(Dj:o{z-t^t. /^-^.yTm(D^2(Dmmz^:&-r^^^^mmizm^X'^ 
^^mzi^M^-it^ziit^-n^^o 

AlzGa.-.As (ftU. O^z^n d: 0 ^5: § 3 A^i? S Ll^ 

O 
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n§y>7^.j/Kil14As GaAsjick'97ii,^1 CDigtt/i 15A;Rt/piyAlG 
a A s /ict 0 ^ (DpSKP^'U K/i 1 6 A A<)li;^ff^/5)t ^ tlT *5 <9 ^ ^ ^ (D n 

Hi^^ «v K/i 1 4 A. H 1 CD/'S-tt/i 1 5 A;5tl/^ 1 CDpM^^ 'V Kil 1 6 AClct 

m 1 (DM-.v :? 1 1 ±(D|g 2ro^Ml3(i. nMA 1 G a I n PilJ: ^ 
t^^m2(Dnm<P ^ i-'M ^ 7A. GalnPilcfc "9 ^ 2 1 8 A;5^ 

lfpm.A 1 G a I n PUJ; 0 -S^ 2 (7) p i^^ ^ 'V KH 1 9 A A^-jli;^ff$/7S^ nr 
^•9. ^2(Dniy^^>v KH 1 7 A. ^ 2 CDJgllil 1 8 A ;^?/|| 2 (75 p ^ ^ >y 
Kil 1 9 AdJ; '9 55^fe4^#^*:U--y-"^it/)^«fi£^*irui,o 

Ga AsSISI Oc7)T®l3(iT$PttS2 1 t^Mf^^ tiX K> . ^ ^ (D p 

K/i 1 6 Aro±®(3(±^ 1 CD±gJaS2 2 *<mi«^tLTfc 19 . m 2 CD p 
>y K/i 1 9 A(D±®(IliM2c7)±^«^12 3 tiT l> S o 

liLT. mi (D^Sgff^^(3^^¥^^*:^-.+^*^T(7)Siit^;^(30t^T. El 3 (a 
) ~ (d) *#ML?5:*<blftB^t-5o 

EI 3 ( a ) (C^Ft-ct o (::. nmcDG a A s SIS .1 0(75±(c:. 0 . 1 yU m 
^Jg<Z)ll^^^-r-5 n52GaAs/iJ;'9^?)^1 (7)A''y7 7'/i 1 1 . 0 . 0 1 
Ai m^Jg (7) 15^^*1- i» nMGal nP/lJ:0 i) x «y > ^$ijap/i 1 2t^m 
)!Jlf5&m^ it ^ o ^<7)^^. x>y5^>y$ij^;i 1 2(7)±(C:. 0. 3 Mm ^Jg (7)1?^$: 
WTi) nSGaAs/ict>9^i>m2(7)/\--y^z/i1 3. nikAlGaAs/ll 4 
. G a A s/i 1 5;RI/pMA 1 G a A s /II 6 ^Ili;^;:i5ig« ^ itT . ^ 1 (DmmW 

)XIZ. HI 3 ( b ) IZfjk-tJiolZ. m 1 (Dmmi^^. a l G a a sMRrfQ a A 
s mizn-t ^ Ji-^ ^ I- - S A<G a I n P /KZ^^-T i) x -y 5^ > y U - S ct t 
;«;:tt^J:a J5:X'y5^>^->?S. ^iJx.(i*?5it^i:ig^<b7Km7Ki:/)M : 1 (Z>I^^tLr 
75:i,x.y 5^>y>?g^ffll\r. x.y 5^ >^-$iJ^/i 1 2 /)<gdi "Ti) * T x 'y S x .y 
5^>y^fT'&3o C(DJ:^(c:-ri)i:. GaAsS^SI 0 ±<7)m 1 CD^tilZ. n Hi 
AlGaAsJi14<:t ^ta^^ 1 (D ni2^ ^>y K^l 4A. GaAs/11 5J;i9 
1 ro>5ti/i 1 5A^S^l/pMAl GaAs/il 6cfc0^i)mi(75p§2^^'y 
K/i .1 6 A/)<Jf$j5£^ ^itCI. -Xb^tl/c^ 2 (7)y\*'y 37 7/11 3 A 
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*^B^(::•^^^¥#^*^-+fm^l3^^t^r. j^-y^y^mmmit. AlzGa.-z 

As (fl 0 ^ z ^ 1 ) J: 0 0 . ^ 1 (Dmmmt. ( a l .G a .-x), I ,-,P ( 
123 (a) ~ (d) (i. m 1 ^^f* -+f «^(Di^it:^>i(D 

ID 4 (a) ~ (d) (is m2(7)^*gJf$^(C#i)¥#^*U-+f^^(75i^it:^}ScD 
# X ^ iff ® El T ^ i) o 

me (a) ~ (d) (i. \}t^(D^mw^-^'mi'(Dm'^i5',ii(D^jLm^7rsrm 

1 c7)IISSff$ie) 

(a 1 \Z7r.T^o\Z^ nM(7)G a A s S^S 1 0(75±(3. 0 . 1 Aim^Jg(DJ?^^ 
nMG a A s/ict O^S:?)^ 1 (7)A->i/7 7^1 1 /}<ff^fi3c^ tiT t^ i) o 

^ 1 ©A-'v 7 1 1 ±(7)^1 (D^tS(;(iniJG a InPjlct'9?5:^X'y5^> 
</%mm\ 2mtf^^^. mJ^-J^lyO'mmm^ 2CD±(;nSyGa As/i=fcO?5: 
§M-^->'fb^tlfell2(D/\*'v:7 7'/i 1 3 A^^ffifiS^tir t^^o ^/c. m-^-> 
<b^n/clg 2CZ)M''V z/i 1 3 A(D±lc:(i . nMAl GaAs/icfc0^^i.^1CD 
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f^^iiX^o ^ LT. m 1 CD n§2^ ^ «y 1 4 A. ^1 (D>gt4/i 1 5 ASi/^ 1 
(7)pi2^^ 'V K/i 1 6 A/)^<^>^i)#n4^^^*^-^f4tit/)<^#e>tLi)o 

ji-^ ^x/mmm i 2 iz^lt. Gain p mizMT ^ ^ > ^- - 

K^<G a A sSI::M-r§X'y^>^"U- h ct 0 ^ ± $ In J; 5 ^ x > ^i^g}^. 
fi?'Jx(i'tS^^^fi£^i:1-§x.v^>>7'-§^^$:ffiUT. ^ 1 (DM* .y :7 T'il 1 1 

;^(;. 113 ( c) i;^f1-J:^(3. ^i (7)A--y^7'ji i i (D±Rtf^^^¥mi^i^ 

-+fm^(D±{Z±miZM.^T. nMA IGalnP/il 7. Gain PHI 8;!^ 

i/pSiAiGainP/iig -t±T . 2 (Dmmw^mfS.-t ^ o 

(113 (d ) Ig 2cDfSil^l;*tLT. A 1 G a I n P MR 

VFGal n P ® iC^tl" ^ x >y 5^ > ^ U - h/)<G a A s illZj^t-^ x «v 5^ > >7- U - 
K J: 19 ^^ttNj;^ ;5;x>yf^>^-;'gi^t. ^(i*^^* 3Ei5i£^ h ^ i. x -v 5^ > ^/-jg 
?iS^ffiLNi>'^7x«v>x>v5^>>7-^ff^or. GaAsStSI 0 ±(3^3(^-1)11 2 (7) 
^tlK(;. n52AlGaInPji17J; 0 ^i>ll 2cD nM^ ^ 'V K/i 1 7 A. G a 
I n Pil 1 8 ct 19 2cD>i&'l4/i 1 8 ARXfpmA IGalnP/il 9J;'9?5: 

?.^2CDpM^^«v K/i 1 9 A^mf5S.-t^o Z<DJ:^IZT^ m2(Dnm<P^ 
«y K/i 1 7 A. ^2(7)>5'tt/l 1 8 A:RXff^ 2 (D pm<7 ^ K/l 1 9 Act 

^(Dft. G a A sS*S 1 0(DT®(3TgPa@2 1 %mRS.L. ^ 1 CD p ili^ ^ <v 
K/i 1 6 A(D±®(cm 1 <D±gUS@2 2 ^Mf^L. ^ 2 (D p Ik ^ ^ 'V K/ll 9 A 
cD±®{c:||2(D±aJS^S2 3 ^ff$^t-i..!is m 1 (37F-r^ 1 CDllJ£ff^ll(3#i.4^ 

^ 1 (Dl|]5£ff$^(3«i:?. nliAlGaAs/i14. GaA.s/i1 5;5^l>'piy 
Al GaAs/il 6*^e>?5:^l^1 (Ommmt. 0 . 3 Mnn^JgcDJ5^*Wt-i>G 
a A s/ict 0 ^i)^ 2(DM*'y 1 3 (D±(;iS:Sf ^(DT:. G a A s StS 1 0 

CD±(InSiG a I n P /i <^ t9 x 5^ > ^-^iJfSP/i 1 2 (Z t,t6]>b b "T 

. m 1 CD|I/i«s:U^LNT(±#^¥^**:l--+f^it(D.l!iB^att(i^i?(::^i,o 

tfc. GaAsSISI 0(D^®/)<^PtSX(i>^^^(3<i '9¥ittt^WLrt^:^A^ 
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o/ci^XliG a A sS*S 1 0(Da®(DijsS^'t4A<^^bUTU/c'9 LTt,. G a A s 
mS. 1 0(7)±(3 nSiG aAsecti9^^i)||1<D/\''v:7pji1 1 /)<#^E L T U /c 

niJGaAsiiJ:0^-i»^2(Dn-'V7yii1 3 (DTIRiJlZli n G a I n 
Pii<t "9 ^i>:ni>v5^>y$ijaP^ 1 2 /)<#^t UT l^ i) /ctos 2 (DJ< y y M ^ 3 
. nikAlGaAsiil 4. GaAs/11 SRUpMA 1 GaAs^l 6/)^e>75: 

^fe. nMG a I n P/ict 19 ^^^X'y5^>^*$ijffl]^ 1 2(CTtJl3li. nl^Ga 

2 l3?5r-rSx«y 5^>^-(iM 1 (DA*'y:7 7'ii 1 1 (D±m'C'if±-t^o 

tifoT. ^1 (7)A'>y:7 7'® 1 1 (Df^2(Dmmt. X 'v ^ > ^ (d J; «9 fflf« ^ Sit 
M t^ /ito . . #fe4^^^* U -+f ^ ^ m 2 (Dfflji^*:(i^$^ o 

h35T:. |g 1 cDA'.y 7.7/1 1 1 li> ic:'v5^>y(lJ;^af»^S(tiit>A^ ^ 
^ M f» ^ S 1 1 i) ?S ti ( i ^ i) o 

zcom-^izit. :r.-j=5^>'^'\z^ t^Mth u^n 1 (DA-'v yym^^ (d±iz^ mm 

J&)l^^W-ri)G a A sm^RS,M^it-Ciol^-Ct>^ibmG a A s iiCD±liI n Si A 1 
G a I n 1 7 ^fiUm^it^ Ziim^ Lt^o CKD J: 3 (^-T i: . m2cD«;i 
mt. J:^-mB:ttflZf5S..Mt^o 

HI 2 J; 5 nMCDG a A sStS 1 0(7)±(Z(i. ^SdWor. 0. 1 

G a I n P/ict •9?5:^X'y^>y$iJ^ii 1 2 tiT In § o 

JL-j^y^Wmm^ 2±(D^ 1 CD^i^lZli. nMG a A s/ict 0 ^5A°^ -> 
<b^nfcll2G)/\''V :77'/i13A. n52A1GaAs/iJ;0^2)^1CDnM^^ 
'V KH 1 4 A. G a A s/i<J; "9 ^5:?)^ 1 (D>§14/i 1 SAJ^tTpSiAl GaAsJi 
ct O^Smi (7)piy^^<v KH 1 6 A/)<Jli;^ffii5£^tlT*5 "9 . ^1 (DnmO^v 
Kii 1 4 A. 1^1 CD>S14;i 1 5 A7kVf^^ (^Dpili^^ K/i 1 6 A(3cfco-C#n 
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2 (D nm<7 ^ h' m ^ 7A. GalnP^cf^ tj: ^fH 2 (Di^^M 'I S 
XJFpmA 1 G a I n Pilct "9 2 (Dpm<7 ^ 'V K/l 1 9 A A<|Ii;^:ffi;S^ tlT 

fcOs m2(DnM^^'y KH 1 7 A. ^ 2 cD^Stt® 1 8 ASU'^ 2 (D pi2^ ^ 'v 

KHi 9 AlcJ;or#fe4^#^*^-tf^itA<«^5i£^tlrl^i)o 

^fe. Ga A sS^SI 0CDT®l^liTaJa*S2 1 A^ff^fiS^ tlT^J . ^ 1 (D p 
m^^'V Km 6 A<D±®(C:(i^ 1 a)±a3«^3 2 2 A^ff^fiJc^tirSs 0 . lg2C0p 
Kil 1 9 A<D±miZ{t'm2(D±^m^2 3 tiT l^ i) o 

i^lT. ^2(75|IM$^(3l^i)¥#f*:b-+fm^<7)S;iii^;iS(30lxr. ID 4 (a 
) ~ (d) ^#aaL.;5:*<e>iJia^-ri.o . 

X E14 ( a ) (3^Ft-ct o (3. nMCDG a A s SIS 1 0(D±(3. 0 . 1 m m 
^JgCDH^^^-Ti) nMGaAs/ict'9^^lg1(D/\*'y75'ii11h. 0. 01 
/xn\mm.(Dm$^^-t^ nmG a I n P/icfc fj: ^ X/rn'MM 1 2 

;^/5fi:^^-t±i)o x>v5^>y$ij®/i 1 2(7)±(::. O. 3 Mm^Jg(D/l^$: 

*-r-i) nmG ^iAsmJ:'0td:^m2(D/^-^yym^ 3. nMAl GaAsill 4 
\ G a A s® 1 5RXfpmA 1 G a A 1 6 ^)li;^/=i£«^-ttr 1 CDH/l^* 

>y«:fT^oTs JL-^^><fpmm ^ 2(Df^2o:>mm,^mih^-^^o z(dj:^iz 

T^iis G a A sSISI 0±CD^1 CD^litlC. nMAl GaAs/11 4ct«9?5:i) 
||1CDniy^^'yKM14A. GaAs/ll Sct^P^ii^l (D>S'l±/i 1 5 ARlf 
p^A 1 G a A s/i 1 6 ct "9 ^^1^ 1 CD p^y^^ 'V K/i 1 6 A A^ff^^K^ tiS h±t 
/\'^->'fb^ti/im2(7)A-'y:7y^ 1 3 Ati<mf^^tl^o ^ur. mi<X)n 
IJ^^ 'V 1 4 A . m 1 C7)>gt±ii 1 5 ARXfm 1 CD pM^^ K/l 1 6 At^ih 

}Xiz. 1214 (c) izTjk-tji^iz. JL-J^><fmmm^ 2(D±Rzf^^^^mwi^ 

-Vmm(D±lZ±miZM.^X . nik A 1GaInP/i1 7. GalnP^I 8;5^ 
U^'p^A 1 G a I n Pii 1 9 -ttT . m 2 (DmmW^mBS.-t ^ o 
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>^■^^f ^oT. Ji-j^>^'MWm 1 2 (Dm 2 (D$Wm±lZ ^ nMAlCalnP 
ill 7J;t9^-i)||2(7)n§;i^^'vK/11 7A. GaInP/i1 8 J: K) tj:^s^ 2(D 
>St±/l 1 8 ARXfpmA IGalnPMI 9 J: ta^m 2 (D pm<P ^ -J i^M ^ 9 
A^Jf$i5£1-^o Z(DJ:^lZ-t^ m2(Dn§2^^^y Kil 1 7 A. ^ 2 (D>5t4/i 

1 8 A:Rtff^2(Dpm^ ^ -J K'/i 1 9 Ati^ibmf7!^^ti^m^^mi^\^-v'm^ti< 

^CD?^. G a A sS^fi 1 0(Z)T®llTg(5ffi«i2 1 ^ff^i^U. (D pm<7 ^ ^i/ 
Kill 6 A(Z)±®[3^1 (7)±^a^2 2^m;5EL. m2(Dpm<P^ y K/l 1 9A 

(7)±®('^2(75±gpffifii2 3 $:m/5£-r^iis m 2 iz^TfB 2 (Dmmmmizm^ ^ 

f^2(DmmmmiZj:^ii. n^AlGaAs/i14. GaAsJll SJ^^t/pi^ 

A ^ G a A s m 'i 6 ih t^^m ^ (Dmmmt. o . 3 fj-mm^cDm^^^-t^G . 

a A sUct "9 ^^i.m2cD/\*'v7 z/i 1 3 (7)±(c:;5£:g-r i)©"?:. G a A s 1 0 
(D±lZnmG a I n P/ict "9 tj: ^ ^ > ^'mMM 1 2 A^^^St" ^ IC*; tS]t> "T" 

GaAsStn 0(7D^®A<^PtSX(±>^^.^(;J: 0¥±I'tt*^Lrl^^;!}^ 
o/cOXIiG a A sSISI OcD^MCDiis^FBtt^^MfbUTLN/iO UT*,. G a A s 
1 0(D±(; nMG a A silJ: 0 4^^^ 1 (DA*«v T'jl 1 1 /)<#SLTU?)/c 

to. 0^^mi^i--+fmmtfd:^m2(Dmmmt^nizmm-t^o 

^fc. nl^G a A siict f9 J&SI^ 2(DA*'v :? T'/l 1 3 (DTii'J(3(i n M G a I n 
P^ct 0 J5:^^'v5^>^"$iJ^jl 1 2 Urt\i./ctov ^ 2 (DM'-y 77 1 3 

. ni^AlGaAslil 4. GaAs/fl 5;5^t/pMAlGaAsji1 6 ^\e>^ 

1^. m 1 ;S:t/^2(Dll]5Sff^^[3fcUxT(±. m 1 CDA-.v^ y'/i 1 1 CD±(3X>y5^ 
>y$iJ^/l 1 2 ^/5i£S^-yrfe*^ 3ti(3-f-tx.r. G a A sStS 1 0±l::^ 1 

'V 7 T'/i 1 1 ^R^m^it^ztfd: < . G a A s s+s 1 0 ±izjLy ^ > c>'mmm i 
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• # 

. 0 1 //mT^ofc/)^ Ji-^^></V\mm 1 2(D/l^(i. 0 fxmJ:*)^:^^ <E. 
oO. 1 Mml^;^TT:fet^li'ctl^o d (D J; ^ (^t" i) h . ^ 1 2 (D^i^mFJlZ 

*>(ti)^ 2(7)y\'-v ^ 1 3Mt/(3|| 2(7)^J^6ff$S(;fc(t^ nMAlGalnP 
ill 7 *<:c:«y5^>y$iJ^Ji 1 2 <=, Slti.i^»^«'JvPM(::|iP$i]T ^ ^CDT:. ^1 

ill 8i:LT(i. #-i^#p^it$:^LTt^r^,J:L^LX(i^ms^#^«ii 

*/cs m 1 ;5^t/m 2a)||]WgJT^^(::fcNt2.x.y5^>y$iJ^/i 1 2f±. GalnP 
< r*, J; < . Ga A s /i hISISII L t^t§^^^$:^^^Mo G a A sli(3*^ 
Lr^-^(3;*;:#?5:al'y9^>y^iRJ:b;^)<^#btl?)¥#^*S-eS;t^li"ctt^o S/c. 
-j^>':fmmm 1 21*. m/lT^S: < rt. J: < . m 1 cT) VS^^t^ (fi?'Jx.li*A.s ) 

m 1 ;Rl/m 2(75||SSff$^(;fclNT(i. iL-j^>^mmm 1 2(iA 1 G a 
I Pii^'9 3&'9. mi (D«/l^$:(iA 1 G a A s;i^#t:1SiJ((D¥^^*:ii/)^e>«^i£ 
^;^^rt^^*<^ c:ti(;i'f-t;ir. j^^i; ^J^Xf^mm 1 2(iAl GaAs/icfcO?5:<9 
V mi (7)«/i^*(d:A 1 G a I n Pll4#t;1tifecD4^^^/i/)^e>«;5£^tir t>rt, 

(D±m-Cif±Li:. GaAsS^fil 0(Dm2(D^^*<«m^Sit^»@.^5ill(:: 



- 15 - 



• 



[si CD $5 SI] 

S x^ h Ds ;^ r u i. o 

.2. !i>ftii 1 cD4^#<*u-+f^^(Di;^it:^jii3fcHNr. 

^ o 

3 . IS^II 1 (D¥#^*:U-+f^^<Diliit^?*(3fcur. 

Miam 1 (D^^^U-+f«it$:Jf$i=ieri.X^htulB^2CDfflii^*4^«^-&§ 
X^i:(7)PB^I;i. HulBx«y^>^-$tJ^^(7)MIBM 2(7)^t=Kl3#^£^i>$P^$:ilJ;^fi*] 
x>y^>^*(c:ct "^P^^-r^X^^:^ ^(CDi;iTtNi)o 

luiBX'y5^>^-$iJfaiS^^«^-y:^X^i:MlB^1 (75Sii^*:^i5e«^-y:i>X^ 
>L(ryf^\Z^ HUlBX'y 5^>^$iJ®/i(D±(3±®l3WoTA''y 7':p/i$:^ft^-tt§x 

HUlB^ 1 (754^^1* U-^f^it^ff$/5K-r^X^i<!iHfrlB^ 2 (7)fg/i^^fi£«^-tt?) 

x^^cdPbK;. BulBM-'y ^ 7^cDMiBm2cD^tSl::#^El-^gp^^St;^6<]x.y5^ 
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HulB A* 'V 37 z s G a A s ii J: 0 ^ i) o 
luiB<b^#J¥^^a+S(is Ga AsSISTr^O. 

8 . si*ii 1 (D^mw[y-'^m'=f(Dmmi3mizfiiM:. 

mi:s^^v^>^Wmm{t. ( a l xG a ,-x),I ,-,P (lib. 0 ^ X ^ 1 . 0 ^ y 
lulBH 1 (Dmmmt. AlzGai-^As (mUs O^z^l) ct ^t^^^mi^ 

HulBJi'i/5^>y$iJ^/i(i. AlzGa,-zAs (<iL\ O^z^l)^;^?^^. 
BuiBII 1 (7)«/i^2|s:l±. (A 1 xG a ,-,P ((1 0 ^ x ^ 1 . 0 ^ y ^ 1 

1 0. ^^^^^U-t^'^^li. 

e> i> ^ 2 (7D U - If mil ^Oi ^ T t^ o 
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1 3. mmw^ o(D¥mw\^-vm'?-it. 

1 5. if^ili oa)4^#^*:b-+f^^(;ifcLNr. 

HuiB<b^#)^^i*S*S(±. Ga AsStSTrfeO. 

1 6. if*II1 0(D4^#^*U-+fm^(3*JOxr. 

Hi)iB:n:>y5=->^*$iJ^S(i> (A 1 xG a ,-,P. ((B O^x^K O^y 

^ 1 ) ^ "9 ^ 0 . 

HuiB^ 1 (D^mi^\^-+y'm^it. a i zG a a s emu. osz^^) 

tiriBx>vf^>>f$iJ^/i(i. AlzGa,-zAs (flu. O^z^nctO^O. 
MIB^ 1 CDfflii^*:(i. (AlxGa.-x),I,.,P ({IL. O^x^l. O^y^l 
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2(D^mzm2(Dmmwt>-^ibtii^m2(D^mw\y--^m'^^mm.r^o 
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